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AB Drug in toxicat ion, ac ute illness and , ot h er jj trjssjso r s canjgroduce delirium, 
a ^uo fflffioh complTcaxxffn of hospitalization in older~patients , particularly 
those with dementia. Because delirium is assocd. with a high mor tality 
and morbidity, clinicians must recognize it and treat its " underlying 
cause s^wTEfi o uTT" He 1 a y . Drugs are a leading contributor to delirium. 
Agents commonly linked to delirium include anticjicvlinergic drugs, 
hy pnoseda tives, a nalgesics J opioid and nonopioid) , h istamine H2 receptor 
a*nta qq n . j sft ^nd^n tipa rkinsonia n drugs. Drug-drug and drug-disease 
interactions may also cause delirium in situations when a single drug 
alone would be well tolerated. For many drugs, it is not known through 
what mechanism they produce acute mental deterioration. Furthermore, 
delirium can occur despite "therapeutic" serum concns . A major challenge 
is excluding other medical problems. A cost-effective approach focuses on 
a basic clin. evaluation searching for the most common. 
ST cholinergic antagonist hypnotic analgesic histamine receptor 
IT Analgesics 

Cholinergic antagonists 
Hypnotics and Sedatives 

(Drug-induced delirium from the use of anticholinergic drugs, 
hypnosedatives, analgesics (opioid and nonopioid), histamine H2 
receptor antagonists and antiparkinsonian drugs in humans) 
IT Antihistaminics 

(H2, Drug-induced delirium from the use of anticholinergic drugs, 
hypnosedatives, analgesics (opioid and nonopioid) , histamine H2 
receptor antagonists and antiparkinsonian drugs in humans) 
IT Mental disorder 

(delirium, Drug-induced delirium from the use of anticholinergic drugs, 
hypnosedatives, analgesics (opioid and nonopioid) , histamine H2 
receptor antagonists and antiparkinsonian drugs in humans) 
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AB In human subjects with delirium tremens, hemineurin (I) 

[1867-58-9] had a marked sedative effect and helped to restore liver 
function and carbohydrate metab. to normal levels. I also restored the 
cholinergic system to normal (detd. by the synthesis and 

acetylation of CoA and stimulation of acetylcholine metab. ) ensuring the 
prevention of dangerous complications such as acute cardiovascular 
insufficiency and cerebral edema in severe cases of delirium 
tremens. 

ST hemineurin delirium tremens treatment; liver hemineurin 

delirium tremens; cholinergic neurotransmission 

hemineurin delirium tremens 
IT Liver 

(function of, hemineurin effect on, in delirium tremens treatment in 
humans ) 

IT Carbohydrates and Sugars, biological studies 

RL: BPR (Biological process); BIOL (Biological study); PROC (Process) 

(metab. of, hemineurin effect on, in delirium tremens treatment in 

humans ) 
IT Neurotransmission 

(cholinergic, hemineurin effect on, in delirium 

tremens treatment in humans) 
IT Mental disorder 

(delirium tremens, treatment of, with hemineurin, 

cholinergic neurotransmission and liver response in, in humans) 
IT 1867-58-9 

RL: BIOL (Biological study) 

(delirium tremens treatment with, cholinergic 

neurotransmission and liver response in, in humans) 
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AB Use of anticholinergic (ACH) medications is a biol. plausible and 

potentially modifiable risk factor of delirium, but research findings are 
conflicting regarding its assocn. with delirium. Aim of this study was to 
evaluate the longitudinal assocn. between use of ACH medications and 
severity of delirium symptoms and to det . whether this assocn. is modified 
by the presence of dementia. A total of 278 medical inpatients 65 yr and 
older with diagnosed incident or • prevalent delirium were followed up with 
repeated assessments using the Delirium Index for up to 3 wk. Exposure to 
ACH and other medications was measured daily. The assocn. between change 
in medication exposure in the 24 h preceding a Delirium Index assessment 
was assessed using a mixed linear regression model. During follow-up 
(mean . +-. SD, 12.3 .+-. 7.0 days), 47 medications with potential ACH 
effect were used in the population (mean, 1.4 medications per patient per 
day) . Increase in delirium severity was significantly assocd. with 
several measures of ACH medication exposure on the previous day, adjusting 
for dementia, base-line delirium severity, length of follow-up, and no. of 
non-ACH medications taken. Dementia did not modify the assocn. between 
ACH medication use and delirium severity. Exposure to ACH medications is 
independently and specifically assocd. with a subsequent increase in 
delirium symptom severity in elderly medical inpatients with diagnosed 
delirium. 

ST anticholinergic delirium elderly 
IT Mental disorder 

(delirium; use of medications with anticholinergic effect predicts 

clin. severity of delirium symptoms in elderly) 
IT Aging, animal 

(elderly; use of medications with anticholinergic effect predicts clin. 

severity of delirium symptoms in elderly) 
IT Cholinergic antagonists 

(use of medications with anticholinergic effect predicts clin. severity 

of delirium symptoms in elderly) 
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AB Delirium (acute confusion) which occurs in the absence of prior 
treatment with anticholinergic agents is treated or prevented 
successfully, rapidly, and reliably, regardless of the etiol., by 
administration of central cholinergic agonists, e.g. 
acetylcholinesterase inhibitors, muscarinic Ml and M3 postsynaptic 
receptor agonists, nicotinic postsynaptic receptor agonists, 
cholinergic autoreceptor antagonists, acetylcholine receptor 
channel activators, and M2 receptor antagonists. Thus, delirium 
in a patient with Li intoxication (resulting from a urinary tract 
infection during Li therapy for manic-depressive disorder) was treated 
successfully with rivastigmine (1.5 mg twice a day). 

ST delirium treatment cholinergic agonist; rivastigmine 
delirium treatment 

IT Death 

(anabiosis, reanimation from, delirium in; use of effectors 
of the central cholinergic nervous system for treatment of 
delirium) 

IT Hypoglycemia 

(coma from, delirium in; use of effectors of the central 
cholinergic nervous system for treatment of delirium) 

IT Surgery 

(delirium after; use of effectors of the central 
cholinergic nervous system for treatment of delirium) 

IT Drug withdrawal 

(delirium during; use of effectors of the central 
cholinergic nervous system for treatment of delirium) 

IT Mental disorder 

(delirium; use of effectors of the central 
cholinergic nervous system for treatment of delirium) 

IT Coma 

(hypoglycemic; use of effectors of the central cholinergic 
nervous system for treatment of delirium) 
IT Cholinergic agonists 

(use of effectors of the central cholinergic nervous system 
for treatment of delirium) 
IT Poisoning, biological 

(with non-anticholinergic agents, delirium in; use of 
effectors of the central cholinergic nervous system for 
treatment of delirium) 
IT 123441-03-2, Rivastigmine 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(use of effectors of the central cholinergic nervous system 
for treatment of delirium) 
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AB A review with 35 refs. Drug-induced delirium is often seen in clin. 

practice. Most knowledge about delirium-inducing drugs comes from reports 
on side effects, and few systematic studies have been done in the field. 
Delirium is strongly assocd. with anticholinergic activity; drugs of 
different classes, including tricyclic antidepressants and traditional 
high-dose neuroleptics, constitute a high-risk group. A large no. of 
drugs, including benzodiazepines, sedatives, dopamine-activating drugs, 
antiepileptics , histamine H2 receptor blockers, digitalis and analgesics, 
are less frequently assocd. with delirious reactions and constitute a 
medium-high-risk group. Some of these drugs do not have anticholinergic 
effects but in vitro have shown to bind to muscarine receptors. The risk 
of inducing delirium in frail elderly and demented persons clearly 
suggests that drugs which might induced delirium should be avoided. 
ST review drug toxic side effect delirium 
IT Antihistamines 

(H2; drugs that induce delirium) 
IT Mental disorder 

(delirium; drugs that induce delirium) 
IT Anticonvulsants 

Cholinergic antagonists 
Hypnotics and Sedatives 
Tranquilizers 

(drugs that induce delirium) 
IT Aging, animal 

(elderly; drugs that induce delirium) 
IT Antidepressants 

(tricyclic; drugs that induce delirium) 
IT 51-61-6, Dopamine, biological studies 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
{-activating drugs; drugs that induce delirium) 
IT 12794-10-4D, Benzodiazepine, derivs . 

RL: ADV (Adverse effect, including toxicity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(Benzodiazepines, pharmaceutical; drugs that induce delirium) 
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AU Tune, Larry E.; Egeli, Susan 
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Section cross-reference ( s ) : 1, 2 

AB A review, with 9 refs. The neurotransmitter acetylcholine has been 

implicated in animal and human studies of delirium. This chapter will 
briefly review the clin. studies focusing on measurement of serum levels 
of anticholinergic activity in delirious states. Three approaches have 
been taken. First, to identify medications currently prescribed that have 
subtle anticholinergic effects. The current "list" includes 48 commonly 
prescribed medications. Second, to assoc. serum anticholinergic activity 
with delirium in various clin. states including postcardiotomy delirium, 
postelectroconvulsive delirium, delirious elderly medical inpatients, and 
nursing home patients. Third, to intervene in patients with elevated 
anticholinergic activity by reducing known anticholinergics and 
correlating this redn. with clin. measures of cognition and delirium. Our 
most recent data investigates the impact of anticholinergics on demented 
patients. Rates of delirium were significantly higher in patients 
receiving larger nos . of anticholinergics. 

ST review delerium acetylcholine anticholinergic 

IT Cholinergic antagonists 

(acetylcholine role and impact of anticholinergics in delirium 
) 



IT Mental disorder 

(delirium; acetylcholine role and impact of anticholinergics in 
delirium) 

IT 51-84-3, Acetylcholine, biological studies 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 

study, unclassified) ; BIOL (Biological study) 

(acetylcholine role and impact of anticholinergics in delirium) 
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AB A review with 123 refs. Elderly people are more likely than younger 
patients to develop cognitive impairment as a result of taking 
medications. This reflects age- and disease-assocd . changes in brain 
neurochem. and drug handling. Delirium (acute confusional state) is the 
cognitive disturbance most clearly assocd. with drug toxicity, but 
dementia has also been reported. The etiol. of cognitive impairment is 
commonly. Multifactorial, and it may be difficult to firmly establish a 
causal role for an individual medication. In studies of elderly hospital 
patients, drugs have been reported as the cause of delirium in 11 to 30% 
of cases. Medication toxicity occurs in 2 to 12% of patients presenting 
with suspected dementia. In some cases CNS toxicity occurs in a 
dose-dependent manner, often as a result of interference with 
neurotransmitter function. Drug-induced delirium can also occur as an 
idiosyncratic complication. Finally, delirium may occur 
secondary to iatrogenic complications of drug use. Almost any drug can 
cause delirium, esp. in a vulnerable patient. Impaired 
cholinergic neurotransmission has been implicated in the 
pathogenesis of delirium and of Alzheimer's disease. 

Anticholinergic medications are important causes of acute and chronic 
confusional states. Nevertheless, polypharmacy with anticholinergic 
compds . is common, esp. in nursing home residents. Recent studies have 
suggested that the total burden of anticholinergic drugs may det . 
development of delirium rather than any single agent. Also, 
anticholinergic effects have been identified in many drugs other than 
those classically thought of as having major anticholinergic effects. 
Psychoactive drugs are important causes of delirium. Narcotic agents are 
among the most important causes of delirium in postoperative patients. 
Long-acting benzodiazepines are the commonest drugs to cause or exacerbate 
dementia. Delirium was a major complication of treatment with tricyclic 
antidepressants but seems less common with newer agents. Anticonvulsants 
can cause delirium and dementia. Drug-induced confusion with 
nonpsychoactive drugs is often idiosyncratic in nature, and the diagnosis 



is easily missed unless clinicians maintain a high index of suspicion. 
Histamine H2 receptor antagonists, cardiac medications such as digoxin and 
. beta . -blockers, corticosteroids, non-steroidal anti-inflammatory agents 
and antibiotics can all cause acute, and, less commonly, chronic 
confusion. Drug-induced confusion can be prevented by avoiding 
polypharmacy and adhering to the saying "start low and go slow". Special 
care is needed when prescribing for people with cognitive impairment. 
Early diagnosis of drug-induced confusion, and withdrawal of the offending 
agent or agents is essential. 

ST review drug toxicity cognitive impairment elderly 

IT Mental disorder 

(cognitive; drug-induced cognitive impairment in elderly humans) 

IT Cognition 

(disorder; drug-induced cognitive impairment in elderly humans) 
IT Toxicity 

(drug, cognitive impairment; drug-induced cognitive impairment in 

elderly humans) 
IT Aging, animal 

(elderly; drug-induced cognitive impairment in elderly humans) 
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TI Aniracetam attenuates the 5-HT2 receptor-mediated head-twitch response in 

rodents as a hallucination model 
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AB The effects of aniracetam on the head-twitch response (HTR) induced by 

5-hydroxy-L-tryptophan (5-HTP) and (.+-.) -1- ( 4-iodo-2 , 5-dimethoxyphenyl) -2- 
aminopropane hydrochloride (DOI) as a model of hallucination were examd. 
in rodents. (1) Aniracetam produced a dose-related (30, 100, and 300 
mg/kg po) redn. in the frequency of HTR induced by 5-HTP at 300 mg/kg i.p. 
in mice. P-Anisic acid (300 mg/kg po) , one of the main metabolites of 
aniracetam, inhibited the HTR as the intact drug did. Other nootropics, 
tacrine (10 mg/kg po) and idebenone (100 mg/kg po) , but not 
propentof ylline, also reduced HTR. Ritanserin (0.1 and 1 mg/kg po) and 
cyproheptadine (1 mg/kg po) markedly antagonized it, but ondansetron (1 
and 10 mg/kg po) and metoclopramide (1 mg/kg po) did not. Although 
scopolamine alone (1 mg/kg s.c.) produced no HTR, it, but not 
butylscopolamine, potentiated the HTR induced by 5-HTP at the min. ED (200 
mg/kg i.p.). The potentiation of the HTR induced by the combined 5-HTP 
and scopolamine was inhibited by aniracetam (100 mg/kg po) , tacrine (10 
mg/kg po) , and ritanserin (1 mg/kg po) . (2) The DOI (1 mg/kg 
s . c .) -induced HTR was inhibited by aniracetam (30 and 100 mg/kg po) , 
tacrine (3 mg/kg po) , and ritanserin (1 mg/kg po) . (3) Aniracetam and its 
metabolites had no effect on the 5-HT2 and 5-HT3 binding in vitro. These 
results indicate that clin. efficacy of aniracetam on delirium 
assocd. with the sequelae of cerebrovascular diseases may be partly due to 
the indirect regulation of serotonergic functions via an inhibitory 
cholinergic mechanism. 

ST aniracetam attenuation HT2 receptor mediated head twitch; nootropic 
aniracetam hallucination model cholinergic serotonergic interaction 

IT 5-HT receptors 

RL: BAC (Biological activity or effector, except adverse); BPR (Biological 
process); BSU (Biological study, unclassified); BIOL (Biological study); 
PROC (Process) 
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rodents as a hallucination model) 
IT Neurotransmission 

(cholinergic; clin. efficacy of aniracetam on 

delirium assocd. with the sequelae of cerebrovascular diseases 
may be partly due to the indirect regulation of serotonergic functions 
via an inhibitory cholinergic mechanism) 
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cholinergic mechanism) 
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administration in the rat 
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CS Geriatric Research Education and Clinical Center (GRECC) , VA Medical 

Center, Minneapolis, MN, USA 
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CODEN: PBBHAU; ISSN: 0091-3057 
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DT Journal 
LA English 
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AB Anticholinergic agents such as atropine and scopolamine have long been 
suggested to produce delirium-like states in humans and exptl. animals. 
Evidence for an anticholinergic mechanism in the pathogenesis of human 
delirium has accumulated, leading to studies of the behavioral effects of 
the anticholinergic drug atropine in animals. The current study addresses 
the adequacy of animal models of delirium in terms of sensitivity, 
specificity and Pharmacol, relevance. A multiple fixed-ratio 
fixed-interval reinforcement schedule was used to test the effects of 
relatively low doses of atropine on behavior in rats. Addnl., total serum 
anticholinergic activity (SAA) was measured under dose and time course 
conditions identical to those used in the behavioral study. Atropine 
reduced high and low rates of responding in a dose-dependent manner, and 
SAA increased in a dose dependent manner. SAA at atropine doses of 



0.1-1.0 mg/kg was similar to that found in delirious humans. These 
behavioral and serum level data suggest that relatively low doses of 
atropine, substantially below those used in previous attempts to model 
delirium using rats, may be more pharmacol. relevant to delirium and may 
minimize non-specific peripheral effects of this drug. 
ST atropine anticholinergic rat delirium model 
IT Mental disorders 

(delirium; serum anticholinergic activity and behavior following 
atropine sulfate administration in rat as model for human delirium) 
IT Behavior (animal) 

Cholinergic antagonists 
Rat 

Serum (blood) 

(serum anticholinergic activity and behavior following atropine sulfate 

administration in rat as model for human delirium) 
IT 51-55-8, Atropine, biological studies 55-48-1, Atropine sulfate 

RL: ADV (Adverse effect, including toxicity); BAC (Biological activity or 
effector, except adverse) ; BIOL (Biological study) 

(serum anticholinergic activity and behavior following atropine sulfate 

administration in rat as model for human delirium) 
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TI Alternating lever cyclic-ratio schedule analysis of the effects of 
atropine sulfate 

AU Weldon, Derik T.; O'Hare, Eugene; Kuskowski, Michael A.; Cleary, James; 

Mach, John R., Jr. 
CS GRECC, VA Medical Cent., Minneapolis, MN, USA 
SO Pharmacol., Biochem. Behav. (1996), 54(4), 753-757 

CODEN: PBBHAU; ISSN: 0091-3057 
DT Journal 
LA English 

CC 14-10 (Mammalian Pathological Biochemistry) 
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AB Cholinergic dysfunction has been implicated in the behavioral 

and memory impairment that is the hallmark of conditions such as 
delirium and Alzheimer's Disease. Anticholinergic drugs have been 
widely used in procedures designed to mimic aspects of the pathol. of 
these conditions in rats. Procedures in use vary widely in sensitivity 
and behavioral specificity and may be confounded by administration of high 
drug doses that may not be physiol. relevant. The current study proposes 
the use of rats responding on an alternating lever cyclic-ratio schedule 
to study the effects of the anticholinergic compd. atropine sulfate. This 
procedure enables simultaneous measurement of anticipatory ratio tracking 
(postreinf orcement pause durations) , perseverations (lever switching 
errors), and nonspecific peripheral drug effects (running response rates). 
Results of this study suggest that the schedule is sensitive to low drug 
doses (0.1-1.0 mg/kg atropine), measures the ability to track changing 
ratio conditions and to execute lever alternation, and allows for 
monitoring of peripheral drug effects during behavioral testing. The 
procedure's sensitivity and low ED range may make it useful in the study 
of behaviors related to anticholinergic effects. 

ST atropine sulfate anticholinergic delirium Alzheimer disease 

IT Cholinergic antagonists 

(cyclic-ratio reinforcement schedule for evaluation of anticholinergic 
effects of atropine sulfate in relation to delirium and 
Alzheimer's disease) 

IT Mental disorder 

(Alzheimer's disease, cyclic-ratio reinforcement schedule for 
evaluation of anticholinergic effects of atropine sulfate in relation 
to delirium and Alzheimer's disease) 

IT Mental disorder 
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(delirium, cyclic-ratio reinforcement schedule for evaluation of 
anticholinergic effects of atropine sulfate in relation to delirium and 
Alzheimer's disease) 
IT 55-48-1, Atropine sulfate 

RL: BAC (Biological activity or effector, except adverse); BUU (Biological 
use, unclassified); BIOL (Biological study); USES (Uses) 

(cyclic-ratio reinforcement schedule for evaluation of anticholinergic 
effects of atropine sulfate in relation to delirium and Alzheimer's 
disease) 
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Journal code: 1306050. ISSN: 0032-1052. 
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DT Journal; Article; (JOURNAL ARTICLE) 
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ED Entered STN : 19900314 

Last Updated on STN: 19900314 
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AB We recommend the use of one dose of physostigmine salicylate, a few 
minutes before the termination of a general anesthetic, to prevent 
confusion, struggling, disorientation, or delirium during the recovery 
from anesthesia. We believe that it is well to prevent such -behavior, 
particularly in patients who have just undergone reconstructive surgery 
where the unmanageable behavior could jeopardize surgical results. Our 
results indicate that such behavior is largely preventable. 

CT Check Tags : Human 
Adult 

*Anesthesia, General: AE, adverse effects 
Cholinesterase Inhibitors 
Delirium: ET, etiology 
*Delirium: PC, prevention & control 
Physostigmine: AE, adverse effects 
Physostigmine: PD, pharmacology 
* Physostigmine : TU, therapeutic use 
RN 57-47-6 (Physostigmine) 
CN 0 (Cholinesterase Inhibitors) 
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AB The central anticholinergic syndrome (CAS) includes central signs 

(somnolence, confusion, amnesia, agitation, hallucinations, dysarthria, ^ 

ataxia, delirium, stupor, coma) and peripheral signs (dry mouth, dry skin, 




1 



tachycardia, visual disturbances and difficulty in micturition) . It occurs 
when central cholinergic sites are occupied by specific drugs and also as 
a result of an insufficient release of acetylcholine. The CAS can be 
caused by atropine sulphate, hyoscine (scopolamine), promethazine, 
benzodiazepines, opioids, halothane, influrane, ketamine . The incidence of 
CAS during the postoperative period depends on choice and dose of 
anaesthetic agents, type of surgery, patient's condition and diagnostic 
criteria. It is close to 10% following general anaesthesia and 4% 
following regional anaesthesia with sedation. The differential diagnosis 
of CAS includes an overdose of anaesthetic drugs or an alteration in 
pharmacokinetics, altered hydratation, electrolyte or acid-base state, 
hypoglycaemia, hypoxia, hypercapnia, hypocapnia, hyperthermia, 
hypothermia, hormonal disorders, neurological damage resulting from 
surgery, embolism, haemorrhage or trauma. The diagnosis of CAS is often 
determined by a process of exclusion and not actually made until a 
positive therapeutic response to physostigmine , a centrally active 
anticholinesterase agent has taken place. 
CT Check Tags: Animal; Human 

Anesthesia Recovery Period 
*Anesthetics : AE, adverse effects 

♦Central Nervous System Diseases: CI, chemically induced 

Central Nervous System Diseases: DT, drug therapy 
♦Cholinergic Fibers: DE, drug effects 
*Cholinesterase Inhibitors: PD, pharmacology 

Drug Interactions 

English Abstract 
* Parasympatholytics : AE, adverse effects 

Physostigmine: PD, pharmacology 

Physostigmine: TU, therapeutic use 

Receptors, Cholinergic: DE, drug effects 

Syndrome 
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(Receptors , Cholinergic) 
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AB SDZ ENA 713 ( rivastigmine ) is an acetylcholinesterase inhibitor 

intended for therapeutic use in Alzheimer's disease. The present study 
compared the pharmacokinetics of [14C]SDZ ENA 713 after i.v., oral, and 
dermal administration to male minipigs, and also examd. the effects of 
dose level and skin abrasion on transdermal absorption. Four groups of 3 
minipigs each received a single i.v. (0.1 mg/kg) , single oral (1.0 mg/kg) , 
or topical doses of 18 mg or 54 mg of [14C]SDZ ENA 713. Topical doses 
were administered as dermal patches on two occasions 10 days apart. On 
Study Day 1, test patches were applied to a virgin skin site. Placebo 
patches were applied to a sep. skin site and were replaced daily during 
Days 1-10. On Study Day 11, test patches were applied to the site on 
which the placebo patches had been previously applied. After each dose, 
serial blood and quant, urine and feces were collected at designated 
intervals for 7 days. Concns . of radioactivity, parent drug, and 
metabolite ZNS 114-666 were measured in whole blood. Radioactivity was 
also detd. in excreta, skin application sites (at study termination) , and 
on used dermal patches (at 24 h after application) . Oral doses of 
[14C]SDZ ENA 713 were rapidly (tmax = 0.83 h) and efficiently (93%) 
absorbed, although the bioavailability of the parent drug was low, 0.5%, 
apparently due to extensive first-pass metab. Radioactivity was excreted 
mainly in the urine (.apprx.90%) with a half-life of 56 h, slightly longer 
than that obsd. after an i.v. dose, 4 6 h. After dermal administration of 
[14C]SDZ ENA 713 to a virgin skin site, absorption was 8% at both dose 
levels investigated. Following daily application of placebo patches for 
10 days, absorption from a [14C]SDZ ENA 713 dermal patch increased by 
approx. twofold, 17% and 19% of the 18 mg and 54 mg doses, resp. The 
increase is possibly due to hydration or abrasion of the skin as a result 
of repeated application and removal of the adhesive patches. Whereas 
total absorption from the dermal dose was smaller than that from the oral 
dose, essentially all of the absorbed drug via the dermal route reached 
the systemic circulation intact, thus yielding a SDZ ENA 713 
bioavailability 20-40 times greater than that of the oral dose. 
Metabolite ZNS 114-666 was rapidly formed and accounted for <4% of total 
drug-related material in the systemic circulation. Dermal administration 
in minipigs provided a markedly greater bioavailability of SDZ ENA 713 
than the oral route. The extent of absorption was independent of dose 
within the range tested, and appeared to be enhanced by hydration or 
abrasion of the skin application site. 

ST rivastigmine dosage form bioavailability pharmacokinetics metab 

IT Drug metabolism 
Pharmacokinetics 
Skin 

(absorption, metab., and disposition of SDZ ENA 713 in minipigs 
following oral, i.v., and dermal administration) 
IT Drug delivery systems 

(transdermal, patches; absorption, metab., and disposition of SDZ ENA 



713 in minipigs following oral, i.v., and dermal administration) 
IT 123441-03-2, Rivastigmine 

RL: BPR (Biological process); BSU (Biological study, unclassified); 
THU (Therapeutic use); BIOL (Biological study); PROC (Process); 
USES (Uses) 

(absorption, metab., and disposition of SDZ EN A 713 in minipigs 
following oral, i.v., and dermal administration) 
IT 105601-04-5, ZNS 114-666 

RL: BSU (Biological study, unclassified); MFM (Metabolic formation); BIOL 
(Biological study) ; FORM (Formation, nonpreparative) 

(absorption, metab., and disposition of SDZ ENA 713 in minipigs 
following oral, i.v., and dermal administration) 
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AB A review with 25 refs. Rivastigmine (ENA 713, or carbamoylatine ) is an 
acetylcholinesterase (AChE) inhibitor with brain-region 
selectivity and a long duration of action. Both preclin. studies and 
studies in human volunteers have shown that rivastigmine induces 
substantially greater inhibition of AChE in the central nervous system 
(CNS) compartment than in the periphery (4 0% inhibition of central AChE 
compared with 10% inhibition of plasma butylcholinesterase in healthy 
volunteers) . Moreover, rivastigmine preferentially inhibits the Gl 
enzymic form of AChE, which predominates in the brains of patients with 
Alzheimer ! s disease (AD). Evidence from animal studies also suggests that 
rivastigmine is a more potent inhibitor of AChE in the cortex and 
hippocampus, the brain regions most affected by AD. Absorption of 
rivastigmine is rapid and almost complete (>96% of the administered dose) . 
Extensive, saturable first-pass metab., however, leads to bioavailability 
of approx . 35% of the administered dose and nonlinear pharmacokinetics. 
The principal metabolite of rivastigmine has at least 10-fold lower 
activity against AChE compared with the parent drug. Rivastigmine is 
completely metabolized; the major route of elimination of the metabolites 
is renal. Although patients with AD demonstrate 30% to 50% higher plasma 
concns. of rivastigmine and its principal metabolite than do healthy 
elderly patients, there is no evidence of drug accumulation, which is 
consistent with rivastigmine 1 s short pharmacokinetic half-life. 
Distribution of rivastigmine into the CNS is extensive, and inhibition of 
AChE in the cerebrospinal fluid is detectable 1.2 h after oral dosing in 
both healthy volunteers and patients with AD. Peak activity is reached 



somewhat more slowly in AD patients than in healthy subjects, and the 
inhibitory effects have a longer duration (6.0 vs. 2.4 h and 12.0 vs. 8.5 
h, resp.). Rivastigmine is inactivated during the process of interacting 
with and inhibiting AChE, and, in contrast to other AChE inhibitors, the 
hepatic cytochrome P 450 (CYP-450) system is not involved in the metab. of 
rivastigmine. This reduces its propensity to interact with drugs 
metabolized by specific CYP-450 isoenzymes. Consistent with 
rivastigmine ' s pharmacokinetic and pharmacodynamic profiles, Phase II and 
III trials have demonstrated that the drug is a well-tolerated and 
effective treatment for AD. 

ST rivastigmine pharmacol acetylcholinesterase inhibitor Alzheimer 
disease review 

IT Anti-Alzheimer's agents 
Pharmacology 
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IT 9000-81-1, Acetylcholinesterase 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(clin. pharmacol. of rivastigmine, a new-generation 
acetylcholinesterase inhibitor for treatment of Alzheimer's 
disease, in humans and lab. animals) 

IT 123441-03-2, Rivastigmine 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 
(clin. pharmacol. of rivastigmine, a new-generation 
acetylcholinesterase inhibitor for treatment of Alzheimer's 
disease, in humans and lab. animals) 

RE.CNT 25 THERE ARE 25 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Anand, R; J Drug Dev Clin Pract 1996, V8, P109 CAPLUS 

(2) Anand, R; J Drug Dev Clin Pract 1996, V8, P9 

(3) Asthana, S; Clin Pharmacol Ther 1995, V58, P299 CAPLUS 

(4) Atack, J; Neurosci Lett 1983, V40, P199 CAPLUS 

(5) Bachman, D; Neurology 1992, V42, P115 MEDLINE 

(6) Bachman, D; Neurology 1993, V43, P515 MEDLINE 

(7) Bowen, D; Alzheimer's Disease : Clinical and Treatment Perspectives 1995, P89 

(8) Corey-Bloom, J; Int J Geriatr Psychopharmacol 1998, VI, P55 CAPLUS 

(9) Cutler, N; Acta Neurol Scand 1998, V97, P244 CAPLUS 

(10) Davis, K; Lancet 1995, V345, P625 MEDLINE 

(11) Enz, A; Alzheimer Disease : Therapeutic Strategies 1994, P125 CAPLUS 

(12) Enz, A; Ann New York Acad Sci 1991, V640, P272 CAPLUS 

(13) Enz, A; Multidisciplinary Approaches to Cholinesterase Functions 1992, 
P243 CAPLUS 

(14) Enz, A; Progress in Brain Research 1993, V98, P431 CAPLUS 

(15) Ernst, R; Am J Public Health 1994, V84, P1261 MEDLINE 

(16) Gray, J; Trends Pharmacol Sci 1989, Suppl 1, P85 

(17) Hebert, L; JAMA 1995, V273, P1354 MEDLINE 

(18) Holsboer-Trachler, E; Neuropsychopharmacology 1993, V8, P87 

(19) Kennedy, J; J Clin Psychopharmacol In press 

(20) Massoulie, J; Annu Rev Neurosci 1982, V5, P57 CAPLUS 

(21) Novartis Pharma, A; Data on file 1996 

(22) Novartis Pharma, A; European Summary of Product Characteristics 1998 

(23) Perry, E; Br Med Bull 1986, V42, P63 CAPLUS 

(24) Siek, G; Biol Psychiatry 1990, V27, P573 CAPLUS 

(25) Whitehouse, P; Science 1982, V215, P1237 MEDLINE 

L84 ANSWER 44 OF 45 CAPLUS COPYRIGHT 2002 ACS 

AN 1998:509093 CAPLUS 

DN 129:144870 

TI Idebenone containing combination agent for treating Alzheimer's disease 

IN Miyamoto, Masaomi; Ohta, Hiroyuki; Goto, Giichi 

PA Takeda Chemical Industries, Ltd., Japan 



SO PCT Int. Appl., 41 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM A61K031-12 
CC 1-11 (Pharmacology) 

Section cross-reference ( s ) : 63 
FAN.CNT 2 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 


WO 


9831356 


Al 


19980723 




WO 1998-JP109 


19980114 










W: AL, AM, 


AU, AZ, 


BA, BB, 


BG, 


BR, BY, CA, CN, CU, 


CZ, EE, 


GE, 


GW, 






HU, ID, 


IL, IS, 


KG, KR, 


KZ, 


LC, LK, LR, LT, LV, 


MD, MG, 


MK, 


MN, 






MX, NO, 


NZ, PL, 


RO, RU, 


SG, 


SI, SK, SL, TJ, TM, 


TR, TT, 


UA, 


US, 






UZ, VN, 


YU, AM, 


AZ, BY, 


KG, 


KZ, MD, RU, TJ, TM 












RW: GH, GM, 


KE, LS, 


MW, SD, 


SZ, 


UG, ZW, AT, BE, CH, 


DE, DK, 


ES, 


FI, 






FR, GB, 


GR, IE, 


IT, LU, 


MC, 


NL, PT, SE, BF, BJ, 


CF, CG, 


CI, 


CM, 






GA, GN, 


ML, MR, 


NE, SN, 


TD, 


TG 










AU 


9854953 


Al 


19980807 




AU 1998-54953 


19980114 








EP 


952826 


Al 


19991103 




EP 1998-900361 


19980114 








EP 


952826 
R: DE 


Bl 


20011114 














JP 


10259126 


A2 


19980929 




JP 1998-6261 


19980116 








US 


5962535 


A 


19991005 




US 1998-42625 


19980317 






PRAI 


JP 
US 
WO 


1997-6147 

1997- 65597P 

1998- JP109 


A 
P 
W 


19970117 
19971118 
19980114 













OS MARPAT 129:144870 

AB A pharmaceutical compn. comprising idebenone in combination with a compd. 
having acetylcholinesterase inhibitory activity is useful for 
treating or preventing Alzheimer's disease. Ameliorative effect of the 
combined use of idebenone and donepezil on learning deficits was 
investigated in aged rats; tests for passive avoidance learning and water 
maze learning, showed that the drug combination significantly improved the 
learning deficits in aged rats. 
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AB New compns . of matter and a method for treating bodily disorders involving 
cholinergic hypofunction, e.g. Alzheimer's disease, in a mammal are 
disclosed. The compns. comprise a combination of an 
acetylcholinesterase inhibitor and a muscarinic agonist. 

The method comprises administration of the combination to a mammal. The 
invention demonstrates that the combination of an 
acetylcholinesterase inhibitor and a muscarinic agonist 

can be safely administered, that doses of each agent which by themselves 
showed no activity yielded pos . responses and minimal side effects in 
combination, and that the active dose range for both agents could be 
widened when used in combination. These results imply that the combined 
treatment may eliminate the need to individually titrate doses and also 
increase the sepn. between efficacy and adverse events. 
ST acetylcholinesterase inhibitor combination cholinergic 
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DETD AZABICYCLO OXIME AND 

AMINE CHOLINERGIC AGENTS AND METHODS 

OF TREATMENT 

FIELD OF INVENTiOaN 

The present invention is a class of oximes and 
amines which are muscarinic agonists, rendering them 
useful as pharmaceutical agents. More specifically, 
the compounds are azabicyclic oximes and amines. 
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arise as a result of the general aging process and/or 
from organic brain disease, cerebrovascular disease, 
head injurYr or developmental or genetic defects. 
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The present invention is a class of oximes which 
are muscarinic agonists, rendering them useful as 
pharmaceutical agents. Mbre specif ically, the 
compounds are arylacetylene and arylenyne azabicyclic 
oximes . 
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BACKGROUND 
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DETD BACKGROUND OF THE INVENTION 

Disorders of cognition are generally accompanied 
by symptoms of forget fulness, confusion, memory loss, and 
other aspects as a result of aging, brain injury or 
disease. The concomitant decrease in cognitive function 
during the aging process has been documented in various 
mammals and more recently in human subjects as well. In 
particular, presenile and senile primary degenerative 
dementia appear to be common causes of mental deterioration 
among the elderly. In fact, the symptoms of cognitive 
disorder appear to be associated with decreased acetyl 
choline synthesis as well as impairment of the choline 
receptive neurons. Especially, the activity of the enzyme 
choline acetyl transferase (CAT) which catalyzes the 
synthesis of acetyl choline from its previous choline and 
acetyl coenzyme A can be severely reduced as reflected by 
the loss of cholinergic (acetyl choline releasing) nerve 
endings in the hippocampus. The cholinergic terminals are 
recognized as critically important to memory function. 

The alkaloid arecoline, e.g. methyl 1 -methyl - 

1, 2, 5, 6-tetrahydropiperidine-3-carboxylate, derived from 

Areca catechu {betel nut) is a natural cholinergic 

agonist 

of short .biological half-life with both central and 
peripheral muscarinic effects. Arecoline is however toxic 
in mammalian systems and limited to veterinary anthelmintic 
use. 
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DETD Detailed Description of the Invention 

The instant invention is directed to pharmaceutical compositions 
comprising a t he rape utical ly-ef f ective amount of (+ ) 2- 
methylpiperidine which 

modulate cortical cholinergic neurotransmission and, therefore, are 
useful in the 

treatment of cognitive disorders or neurological and mental illnesses 
characterized by dysfunction of the cholinergic system. Such diseases 
include 

presenile and senile dementia, Alzheimer s Disease, age -associated 
mental 

impairment , schizophrenia, Parkinson 1 s disease, tardive dyskinesia, 
hyperkinesia, mania, stroke, attentional deficit disorders, acute 
confusion 

disorders, anxiety disorders and anxiety associated with drug 
dependence 

withdrawal or cessation (e . g. , associated with cigarette or alcohol 
dependence) . 

The compound (+) 2-methylpiperidine may be prepared by resolution of 
racemic ( ± ) 2-methylpiperidine . according to the procedures 
described by 
Sloan, 

J.W. et aL, Life 50 1985, 311367. 

Compounds of the instant invention were confirmed to be 
cholinergic 

agonists /modulators capable of interacting with the cholinergic 
system 
using an 

initial sceen demonstrating that (+) 2-methylpiperidine modulates the 
cholinergic 

basal forebrain. The ability of the compounds of the invention to 
modulate 

nicotinic receptor-activated behaviors or physiology was demonstrated in' 
vivo 

using the following protocols . 
ACCESSION NUMBER: 1994018974 PCTFULL 

TITLE (ENGLISH): (+)- 2-METHYLPIPERIDINE AS MODULATOR OF CHOLINERGIC 



PATENT ASSIGNEE (S) : 
LANGUAGE OF PUBL . : 
DOCUMENT TYPE: 



TITLE (FRENCH) : 



INVENTOR (S) : 



SYSTEMS 

(+) -2-METHYLPIPERIDINE UTILISEE COMME MODULATEUR DES 

SYSTEMES 

CHOLINERGIQUES 

ARNERIC, Stephen, P.; DECKER, Michael, W. 

ABBOTT LABORATORIES 

English 

Patent 



PATENT INFORMATION: 



NUMBER 



KIND 



DATE 



DESIGNATED STATES: 
APPLICATION INFO. : 



WO 9418974 Al 19940901 

CA JP AT BE CH DE DK ES FR GB GR IE IT LU MC NL PT SE 
WO 1993-US1359 19930216 



L168 ANSWER 9 OF 19 US PAT FULL 

■ SUMM The above results indicate that the compounds according to the invention 
act predominantly as presynaptic muscarinic antagonists and some of them 
as postsynaptic muscarinic agonists. Their ability 
to improve memory function which has been impaired by scopolamine 
indicate that the compounds according to the invention are useful in 
senile mental decline, senile dementia and Alzheimer's disease, 
especially in the early stages when a proportion of cholinergic nerve 
terminals are intact. In addition the compounds according to the 
invention are, therefore, useful in the therapy of confusional 
conditions in the elderly, myasthenia gravis, schizophrenia, mania and 
glaucoma . 
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SUMM At least those compounds of the present invention where one of R' and R" 
is methyl and the other is a hydrogen atom are in general 
muscarinic agonists with a high specificity for the 

central nervous system. They are highly specific for a subpopulation of 
muscarinic receptors, namely pirenzepine-sensitive Ml receptors. Due to 
their pharmacological properties, these compounds can activate central 
cholinergic functions under conditions where the cholinergic system is 
hypofunctional . These compounds can therefore be utilized for the 
treatment of conditions such as presenile dementia, senile dementia of 
Alzheimer's type (SDAT) , mixed Alzheimer's and Parkinson's disease, 
tardive dyskinesia, acute confusion conditions, hyperkinesia, 
mania, Pick's disease, Huntington's chorea, Friedrich's ataxia, Down's 
syndrome, Gilles de la Tourette disease, post encephalitic amnesic 
syndrome, alcohol withdrawal symptoms, and progressive supranuclear 
palsy, because all of these disease states are disturbances in which a 
central cholinergic hypofunction has been implicated at least to a 
certain extent . 
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AN 1968:1915 CAPLUS 
DN 68:1915 

TI Psychotoxic effects of drugs. Experimental equivalents of psychotomimetic 

activity 
AU Jacob, Joseph 

CS Dep. Pharmacol. Toxicol., Pasteur Inst., Paris, Fr. 
SO Proc. Eur. Soc. Study Drug Toxic. (1967), 8, 59-85 

CODEN: PSDTAP 
DT Journal 
LA English 

CC 15 (Pharmacodynamics) 

AB Correlations have been found for some psychotomimetic drugs between 

effects in animals and psychodysleptic actions in man. Two groups of 
drugs are discussed. The first, consisting of derivs . of indole and of 
phenylethylamine, includes lysergamide, psilocybine, and mescaline and is 
predominently hallucinogenic, interfering mainly with serotonergic and 
(or) adrenergic systems. The second group is represented mainly by 
aminoalc. esters, such as diphenylglycolates of piperidyl and similar 
substances, which produce an acute confusional state 

and interfere with cholinergic systems. In the first group, correlations 
were found to be closest and most extentensive in the case of hyperthermic 
activity in the rabbit. The following properties were also found to be 
characteristic: production of abnormal attitudes and movements, moderate 
rise of bound cerebral 5-hydroxytryptamine, antagonism to some effects of 
morphine, desynchronization of electroencephalogram (EEG) , and changes in 
conditioned reflexes. Although each reflects the psychotomimetic actions 
to varying extents, together they constitute a syndrome which is 
representative of hallucinogenic derivs. of this group. In the second 
group, the confusional agents, the characteristic reactions consist of 
synchronization of EEG assocd. and contrasted with moderate motor 
stimulation (Wickler's dissocn.), antagonism to antinociceptive effects of 
arecoline and morphine, and a fall of cerebral acetylcholine. 123 
references . 

ST CHOLINERGIC SYSTEMS DRUGS; HALLUCINOGENIC DRUGS; PSYCHOTOMIMETIC DRUGS; 

ALKALOIDS PSYCHOTOMIMETIC 
IT Psychotomimetic agents 

(biol. activity of, species in relation to) 
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TI Disturbances of ionic and metabolic equilibria in acute 

alcoholic confusional-oneiric episodes 
AU Coirault, R. 

SO Bull, schweiz. Akad. med. Wiss. (I960), 16, 102-27 
DT Journal 
LA French 

CC 11G (Biological Chemistry: Pathology) 

AB Confusional states are divided into the phase of struggle and the phase of 
capitulation. Clin, aspects were related to disturbances of K+, Na+, 
Mg++, Ca+, and N metabolism. Therapy was discussed in terms of the effect 
of various agents (chlorpromazine, reserpine, acepromazine, and S.C.T.Z.) 
in restoring the metabolic balance. 
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TI Acute neuropsychiatric findings in a patient receiving fentanyl for cancer 
pain 

AU Bruera, Eduardo; Pereira, Jose r 

CS Palliative Care Program, Grey Nuns Community Health Centre, University of 

Alberta, Edmonton, Can. 
SO Pain (1997), 69(1,2), 199-201 

CODEN: PAINDB; ISSN: 0304-3959 
PB Elsevier 
DT Journal 
LA English 
CC 1-11 (Pharmacology) 

AB A 62-yr-old man receiving s.c. fentanyl for the management of cancer pain 
developed generalized central excitation after an overdose of 5000 .mu.g 
of fentanyl. The patient developed acute confusion, 
restlessness, generalized myoclonus, visual hallucinations, and 
hyperalgesia and tremors upon tactile stimulation of the arms or legs. 
These symptoms rapidly disappeared after the administration of 0.2 mg of 
naloxone. Within an hour the symptoms reappeared and once again, 
responded immediately after a second injection of 0.2 mg of naloxone. Our 
findings suggest that fentanyl overdose can occasionally present with 
general central irritability that responds to naloxone. 

ST neuropsychiatric finding fentanyl cancer pain 

IT Analgesics \ 
Behavior (animal) 
Nervous system 
Tumors (animal) 

(acute neuropsychiatric findings in a patient receiving fentanyl for 
cancer pain) 
IT 437-38-7, Fentanyl 

RL: ADV (Adverse effect, including toxicity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(acute neuropsychiatric findings in a patient receiving fentanyl for 
cancer pain) 
IT 465-65-6, Naloxone 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(acute neuropsychiatric findings in a patient receiving fentanyl for 
cancer pain) 



1 



Lll ANSWER 2 OF 6 CAPLUS COPYRIGHT 2002 ACS 
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TI Drug-induced cognitive impairment in the elderly 
AU Moore, Alan R. ; O'Keeffe, Shaun T. 

CS Department of Geriatric Medicine, St Vincent 1 s Hospital, Dublin, Ire. 
SO Drugs & Aging (1999), 15(1), 15-28 

CODEN: D RAGE 6; ISSN: 1170-229X 
PB Adis International Ltd. 
DT Journal; General Review 
LA English 
CC 1-0 (Pharmacology) 

AB A review with 123 ref s . Elderly people are more likely than younger 
patients to develop cognitive impairment as a result of taking 
medications. This reflects age- and disease-assocd . changes in brain 
neurochem. and drug handling. Delirium (acute confusional state) is the 
cognitive disturbance most clearly assocd. with drug toxicity, but 
dementia has also been reported. The etiol. of cognitive impairment is 
commonly. Multifactorial, and it may be difficult to firmly establish a 
causal role for an individual medication. In studies of elderly hospital 
patients, drugs have been reported as the cause of delirium in 11 to 30% 
of cases. Medication toxicity occurs in 2 to 12% of patients presenting 
with suspected dementia. In some cases CNS toxicity occurs in a 
dose-dependent manner, often as a result of interference with 
neurotransmitter function. Drug-induced delirium can also occur as an 
idiosyncratic complication. Finally, delirium may occur secondary to 
iatrogenic complications of drug use. Almost any drug can cause delirium, 
esp. in a vulnerable patient. Impaired cholinergic 

neurotransmission has been implicated in the pathogenesis of delirium and 
of Alzheimer's disease. Anticholinergic medications are important causes 
of acute and chronic confusional states. Nevertheless, polypharmacy with 
anticholinergic compds . is common, esp. in nursing home residents. Recent 
studies have suggested that the total burden of anticholinergic drugs may 
det . development of delirium rather than any single agent. Also, 
anticholinergic effects have been identified in many drugs other than 
those classically thought of as having major anticholinergic effects. 
Psychoactive drugs are important causes of delirium. Narcotic agents are 
among the most important causes of delirium in postoperative patients. 
Long-acting benzodiazepines are the commonest drugs to cause or exacerbate 
dementia. Delirium was a major complication of treatment with tricyclic 
antidepressants but seems less common with newer agents. Anticonvulsants 
can cause delirium and dementia. Drug-induced confusion with 
nonpsychoactive drugs is often idiosyncratic in nature, and the diagnosis 
is easily missed unless clinicians maintain a high index of suspicion. 
Histamine H2 receptor antagonists, cardiac medications such as digoxin and 
.beta. -blockers, corticosteroids, non-steroidal anti-inflammatory agents 
and antibiotics can all cause acute, and, less commonly, chronic 
confusion. Drug-induced confusion can be prevented by avoiding 
polypharmacy and adhering to the saying "start low and go slow". Special 
care is needed when prescribing for people with cognitive impairment. 
Early diagnosis of drug-induced confusion, and 
withdrawal of the offending agent or agents is essential. 

ST review drug toxicity cognitive impairment elderly 

IT Mental disorder 

(cognitive; drug-induced cognitive impairment in elderly humans) 

IT Cognition 

(disorder; drug-induced cognitive impairment in elderly humans) 
IT Toxicity 

(drug, cognitive impairment; drug-induced cognitive impairment in 
elderly humans) 
IT Aging, animal 

(elderly; drug-induced cognitive impairment in elderly humans) 



RE.CNT 123 THERE ARE 123 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Aldenkamp, A; Seizure 1995, V4, P95 MEDLINE 

(2) American Psychiatric Association; Diagnostic and statistical manual of 
mental disorders 4th edition 1994 

(3) Andrejak, M; Therapie 1992, V47, P415 MEDLINE 

(4) Anon; Clin Pharmacol Ther 1972, V13, P694 

(5) Antoniadis, A; Ann Neurol 1980, V8, P71 CAPLUS 

(6) Bartus, R; Science 1982, V217, P408 CAPLUS 

(7) Blazer, D; J Gerontol 1983, V38, P31 

(8) Branconnier, R; J Clin Psychopharmacol 1986, V6(l Suppl) , P825 

(9) Brown, A; J Geriatr Psychiatry Neurol 1992, V5, P53 MEDLINE 

(10) Brown, C; Ann Emerg Med 1983, V12, P310 MEDLINE 

(11) Burton, K; Neurology 1985, V35, P1205 MEDLINE 

(12) Bush, D; Neurology 1989, V2(39 Suppl), P101 

(13) Canto, T; Ann Intern Med 1991, V114, P1027 

(14) Carney, M; BMJ 1977, V2, P994 MEDLINE 

(15) Cerra, F; Ann Surg 1982, V196, P565 MEDLINE 

(16) Cummings, J; J Am Geriatr Soc 1991, V39, P708 MEDLINE 

(17) Das, A; Intern Med 1990, Vll, P3 

(18) De Smet, Y; J Neurol Neurosurg Psychiatry 1982, V45, P1161 MEDLINE 

(19) Deleu, D; BMJ 1987, V294, P1001 MEDLINE 

(20) Dimsdale, J; Arch Intern Med 1989, V149, P514 MEDLINE 

(21) Donnellan, C; BMJ 1997, V315, P1363 MEDLINE 

(22) Downham, T; Sex Transm Dis 1978, V5, P4 

(23) Egbert, A; Arch Intern Med 1990, V150, P1897 MEDLINE 

(24) Eisendrath, S; Am J Psychiatry 1987, V144, P1062 MEDLINE 

(25) Eisendrath, S; Am J Psychiatry 1987, V144, P506 MEDLINE 

(26) Feinberg, M; Drugs Aging 1993, V3, P335 MEDLINE 

(27) Finucane, P; BMJ 1988, V296, P14 

(28) Fireman, Z; J Clin Gastroenterol 1997, V4 , P718 

(29) Fishbain, D; Psychosomatics 1988, V29(3), P346 MEDLINE 

(30) Fisher, C; Clin Neuropharmacol 1992, V15, P397 MEDLINE 

(31) Flacker, J; Am J Geriatr Psychiatry 1998, V6, P131 

(32) Foster, J; J Gerontol 1977, V32, P299 MEDLINE 

(33) Foy, A; J Gerontol 1995, V50, PM99 MEDLINE 

(34) Francis, J; J Am Geriatr Soc 1992, V40, P601 MEDLINE 

(35) Francis, J; JAMA 1990, V263, P1097 MEDLINE 

(36) George, J; Age Ageing 1997, V26, P423 MEDLINE 

(37) Gibson, G; Int Psychogeriatr 1991, V3, P373 MEDLINE 

(38) Gillman, M; Am J Psychiatry 1988, V142, P270 

(39) Goetz, C; Am J Psychiatry 1982, V139, P494 MEDLINE 

(40) Goodwin, J; Arthritis Rheum 1982, V25, P1013 MEDLINE 

(41) Granacher, R; Arch Gen Psychiatry 1975, V32, P375 MEDLINE 

(42) Grigor, R; J Rheumatol 1987, V14, P60 MEDLINE 

(43) Grohmann, R; Pharmacopsychiatry 1993, V3, P84 

(44) Inouye, S; Ann Intern Med 1993, V119, P474 MEDLINE 

(45) Inouye, S; JAMA 1996, V275, P852 MEDLINE 

(46) Itil, T; J Nerv Ment Dis 1966, V143, P492 CAPLUS 

(47) Jacobson, F; Am J Psychiatry 1990, V144, P248 

(48) Jankovic, J; Neurology 1985, V35, P161 MEDLINE 

(49) Jenike, M; J Clin Psychopharmacol 1983, V3, P43 MEDLINE 

(50) Katz, I; Int Psychogeriatr 1991, V3, P337 MEDLINE 

(51) Katz, I; J Am Geriatr Soc 1998, V46, P8 CAPLUS 

(52) Keller, H; Infection 1991, VI (19 Suppl), PS19 

(53) Kimelblatt, B; Gastroenterology 1980, V78, P791 MEDLINE 

(54) Knegtering, H; Drugs Aging 1994, V5, P192 MEDLINE 

(55) Kowalsky, S; Hosp Pharm 1989, V24, P105 

(56) Kruis, R; JAMA 1980, V243, P1420 MEDLINE 

(57) Kurlan, R; Neurology 1985, V35, P738 MEDLINE 

(58) Larson, E; Ann Intern Med 1987, V107, P169 MEDLINE 

(59) Lely, A; Am Heart J 1972, V83, P149 MEDLINE 

(60) Levenson, J; N Engl J Med 1985, V313, P163 



61) Levkoff, S; Arch Intern Med 1992, V152, P334 MEDLINE 

62) Lieberman, A; Can J Neurol Sci 1987, V14, P4 66^ MEDLINE 

63) Lieberman, A; Neurology 1982, V32, P1181 MEDLINE 

64) Lindesay, J; Delirium in the elderly 1990 

65) Lipowski, Z; Delirium: acute confusional state 1990 

66) Lupien, S; J Neurosci 1994, V14, P2893 CAPLUS 

67) Marcantonio, E; JAMA 1994, V272, P1518 MEDLINE 

68) McDonnell Cooke, D; Heart Lung 1993, V22, P477 

69) McShane, R; BMJ 1997, V314, P266 MEDLINE 

70) Miller, R; J Clin Pharmacol 1978, V18, P180 MEDLINE 

71) Mogelnicki, S; JAMA 1979, V241, P826 MEDLINE 

72) Molchan, S; Brain Res 1992, V17, P215 CAPLUS 

73) Nebes, R; Psychopharmacol Bull 1997, V33(4), P715 MEDLINE 

74) Nicholls, P; J Antimicrob Chemother 1980, V6, P161 MEDLINE 

75) Nishiyama, K; J Neurol Sci 1995, V132, ^P189 

76) Nygaard, H; Tidsskr Nor Laegeforen 1997, V117, P2019 MEDLINE 

77) OKeeffe, S; Age Ageing 1999, V28, P115 MEDLINE 

78) OKeeffe, S; Br J Anaesth 1994, V73, P673 MEDLINE 

79) O'Keeffe, S; J Am Geriatr Soc 1997, V45, P174 MEDLINE 

80) O'Keeffe, S; Neuropsychobiology 1994, V30, P153 MEDLINE 

81) Patten, S; Int J Psychiatry Med 1994, V24, P145 

82) Paykel, E; J Clin Psychopharmacol 1982, V2, P14 MEDLINE 

83) Pfeifer, H; Am Heart J 1978, V92, P168 

84) Picotte-Prillmayer, D; Psychosomatics 1995, V36, P74 MEDLINE 

85) Porter, J; Arch Intern Med 1986, V146, P2237 MEDLINE 

86) Preskorn, S; J Clin Psychopharmacol 1990, V2, P88 

87) Ravena-Springer, R; J Clin Psychopharmacol 1998, V18, P171 

88) Rinn, W; J Geriatr Psychiatry Neurol 1988, VI, P144 MEDLINE 

89) Ritchie, K; Lancet 1995, V346, P931 MEDLINE 

90) Rogers, T; Postgrad Med J 1990, V66, P1050 MEDLINE 

91) Rosen, J; Trans Am Neurol Assoc 1966, V93, P273 

92) Ross, C; Int Psychogeriatr 1991, V3, P353 MEDLINE 

93) Rudorfer, M; Drug Saf 1994, VI, P18 

94) Sapolsky, R; Semin Neurosci 1994, V6, P323 CAPLUS 

95) Saravay, S; Am J Psychiatry 1987, V144, P159 MEDLINE 

96) Schentag, J; Lancet 1979, VI, P117 

97) Schliamser, S; J Antimicrob Chemother 1991, V27, P405 CAPLUS 

98) Schmidt, L; Compr Psychiatry 1987, V28, P242 MEDLINE 

99) Schor, J; JAMA 1992, V267, P827 MEDLINE 

(100) Schwartz, J; South Med J 1983, V76, P679 MEDLINE 

(101) Sheref, S; Br J Anaesth 1985, V57, P188 MEDLINE 

(102) Slaker, R; Pharmacotherapy 1991, V4 , P351 

(103) Slugg, P; Arch Intern Med 1992, V152, P2325 MEDLINE 

(104) Smith, S; J Neurol Neurosurg Psychiatry 1988, V51, P120 MEDLINE 

(105) Snavely, S; Ann Intern Med 1984, V101, P92 MEDLINE 

(106) Snyder, S; Arch Gen Psychiatry 1977, V34, P236 CAPLUS 
;i07) Sporer, K; Drug Saf 1995, V13, P94 CAPLUS 

(108) Starr, J; Drug Saf 1994, Vll, P310 CAPLUS 

(109) Steele, T; Psychosomatics 1986, V27, P455 MEDLINE 

(110) Summers, W; Am J Psychiatry 1979, V136, P386 MEDLINE 

(111) Thomas, R; Ann Pharmacother 1996, V30, P138 MEDLINE 

(112) Thornton, T; JAMA 1980, V243, P1630 MEDLINE 

(113) Tollefsen, G; J Neuropsych Clin Neurosci 1991, V3, P314 

(114) Tombaugh, T; J Am Geriatr Soc 1992, V40, P922 MEDLINE 

(115) Trimble, M; Epilepsia 1987, V3(28 Suppl), PS37 

(116) Trohman, R; Ann Intern Med 1988, V108, P68 MEDLINE 

(117) Tune, L; Am J Psychiatry 1992, V149, P1393 MEDLINE 

(118) Tune, L; Int Psychogeriatr 1991, V3, P397 MEDLINE 

(119) Tune, L; Lancet 1981, Vll, P651 

(120) Varney, N; J Nerv Ment Dis 1980, V168, P753 

(121) Williamson, J; Age Ageing 1980, V9, P73 MEDLINE 

(122) Woo, M; Ann Pharmacother 1997, V31, P108 MEDLINE 

(123) Zaccara, C; Ther Drug Monit 1987, V9, P34 



Lll ANSWER 3 OF 6 CAPLUS COPYRIGHT 2002 ACS 
AN 1996: 676739 CAPLUS 
DN 126:25 

TI Antipsychotic-induced extrapyramidal symptoms; Role of anticholinergic 
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SUMM Disturbances of consciousness are classified into those associated with 
some primary lesion of the brain substance inclusive of a head injury 
due to a traffic accident or the like and those arising from secondary 
causes such as metabolic derangement. Cerebrovascular disorders such as 
cerebral hemorrhage, cerebral thrombosis, cerebral infarction and 
subarachnoid hemorrhage, head injury, brain tumor, cerebral edema, 
encephalitis, meningitis, demyelinating disease, epilepsy, brain 
surgery, etc. can be mentioned as the primary lesions. Known as 
secondary lesions are metabolic disorders such as hypoglycemia 
, diabetic ketoacidosis and lacticemic acidosis, electrolyte disorders 
such as hyponatremia, hypernatremia, hypercalcemia and hypocalcemia, 
liver damage, hepatic coma, kidney disorder, hypoxia, 

hypertensive encephalopathy, severe anemia, circulatory failure, cardiac 
arrest, bypass surgery, alcoholism, poisoning by drugs such as 
hypnotics, psychotropic drugs and potassium cyanide, carbon monoxide 
poisoning, abnormal body temperature (hypothermia, ( hyperthermia) , shock, 
etc. (Japanese Journal of Neuropsychopharmacology, 14(1): 5-11, 1992). 

SUMM The degree of consciousness disorder varies according to the degree of 
impairment of brain function. In Japan, the level of impaired 
consciousness is generally classified into coma, semicoma, stupor and 
lethargy according to the Japan Coma Scale (III-3 system) . Aside from 
them, there also are special disturbances of consciousness such as 
confusion, delirium and akinetic mutism which develop 
especially in the chronic stage or as sequelae (Japanese Journal of 
Neuropsychopharmacology, 14 ( 2 ): 103-109, 1992). 

SUMM Regarding such compounds having the potential to bind sigma receptors, 
the following information has further been made available. First, the 
involvement of them in the control of release of cerebral 
neurotransmitters has been suspected (European Journal of Pharmacology 
138:447-449, 1987). There also are reports suggesting their involvement 
in muscle contraction (European Journal of Pharmacology, 139:125-128, 
1987 and European Journal of Neuroscience, 9:3382-3391, 1989). The 
effect of such compounds on the gastrointestinal system 
(Gastroenterology, 97:76-82, 1986 and European Journal of Pharmacology 
Experimental Therapy, 255:1354-1359, 1990) has also been pointed out. 
Their involvement in motor function such as dystonia induced by 
antischizophrenic agents, e.g. haloperidol (Neurology, 38:961-965, 
1988), was also suspected. Other reports suggest the involvement of such 
substances in the metabolic turnover of inositol phosphate (European 
Journal of Pharmacology Experimental Journal of Pharmacology, 
139:399-400, 1989), in muscarinic cholinergic 

blocking activity (European Journal of Pharmacology Experimental 
Therapy, 254:952-956, 1990) or in antischizophrenic activity (Clinical 
Psychiatry, 33 ( 2 ): 125-131 ) . 

CLM What is claimed is: 

3. The therapeutic method according to claim 1 wherein the disturbance 
of consciousness is a secondary lesion caused by hypoglycemia, 
diabetic ketoacidosis, lacticemic acidosis, hyponatremia, hypernatremia, 
hypercalcemia, hypocalcemia, liver damage, hepatic coma, 
kidney disorder, hypoxia, hypertensive encephalopathy, severe anemia, 
circulatory failure, cardiac arrest, bypass surgery, alcoholism, 
poisoning by hypnotics, psychotropic drugs, potassium cyanide or other 
drugs, carbon monoxide poisoning, abnormal body temperature 
(hypothermia, hyperthermia) or shock. 
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DETD The instant invention is directed to pharmaceutical compositions 

comprising a therapeutically-ef f ective amount of ( + ) 2-methylpiperidine 
which modulate cortical cholinergic neurotransmission and, 
therefore, are useful in the treatment of cognitive disorders or 
neurological and mental illnesses characterized by dysfunction of the 
cholinergic system. Such diseases include presenile and senile 
dementia, Alzheimer's Disease age-associated mental impairment, 
schizophrenia, Parkinson's disease, tardive dyskinesia, hyperkinesia, 
mania, stroke, attentional deficit disorders, acute confusion 
disorders, anxiety disorders and anxiety associated with drug dependence 
withdrawal or cessation (e.g., associated with cigarette or alcohol 
dependence) . 

AN 93:107026 USPATFULL 

PI US 5272155 19931221 
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SUMM Cognitive disorders have many components including f orgetf ulness , 
confusion, memory loss, attentional deficits, and deficits in 
visual perception. Some of the symptoms of cognitive disorders are 
associated with decreased levels of the neurotransmitter, acetylcholine. 
Neurological illnesses related to cholinergic deficiency 
include presenile dementia and senile dementia of the Alzheimer's type 
(SDAT), Parkinson's disease, Downe ' s Syndrome and dementia pugilistica. 

AN 96:34253 USPATFULL 

PI US 5510478 19960423 



19961105 
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SUMM Other miscellaneous drugs are targeted to modify other defects found in 
Alzheimer's disease. Selegiline, a monoamine oxidase B inhibitor which 
increases brain dopamine and norepinephrine has reportedly caused mild 
improvement in some Alzheimer's patients. Aluminum chelating agents have 
been of interest to those who believe Alzheimer's disease is due to 
aluminum toxicity. Drugs that affect behavior, including neuroleptics, 
and anxiolytics have been employed. Side effects of neuroleptics range 
from drowsiness and anti cholinergic effects to extrapyramidal 
side effects; other side effects of these drugs include seizures, 
inappropriate secretion of antidiuretic hormone, jaundice, weight gain 
and increased confusion. Anxiolytics, which are mild 
tranquilizers, are less effective than neuroleptics, but also have 
milder side effects. Use of these behavior-affecting drugs, however, 
remains controversial. The present invention is related to novel indole 
diterpene alkaloids which are useful as potassium channel antagonists. 
It is believed that certain diseases such as depression, memory 
disorders and Alzheimers disease are the result of an impairment in 
neurotransmitter release. The potassium channel antagonists of the 
present invention may therefore be utilized as cell excitants which 
should stimulate an unspecific release of neurotransmitters such as 
acetylcholine, serotonin and dopamine. Enhanced neurotransmitter release 
should reverse the symptoms associated with depression and Alzheimers 
■ disease. 

AN 96:68027 USPATFULL 

PI US 5541208 19960730 



US Patent 5,712,270 discloses a group of 2-aroylaminothiazole derivatives 
which bind to and stimulate central muscarinic acetylcholine 
receptors and 

are useful agents for treating symptoms of cognitive disorders, 
specifically the impaired memory associated with a decrease in the 
neurotransmitter, acetylcholine. Some of the compounds of this invention 
also bind to 5HTIA receptors and dopamine D2 receptors, making them 
useful 

as antipsychotic agents . 



US Patent 5,510,478 discloses a group of 2-aroylaminothiazole derivatives 
which bind to and stimulate central muscarinic acetylcholine 
receptors and 

are useful agents for treating symptoms of cognitive disorders, 
specifically the impaired memory associated with a decrease in the 
neurotransmitter, acetylcholine. Some of the compounds of this invention 
also bind to 5HTIA receptors and dopamine 132 receptors, making them 
useful as antipsychotic agents. 



In Bioorg. & Med. Chem. Lett. 11 (2001) 319-321, the 5-HT3 antagonist 
tropisetron (ICS 205-930) is discussed as a potent and selective a7 
Nicotinic receptor partial agonist. 
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SUMM The above results indicate that the compounds according to the invention 
act predominantly as presynaptic muscarinic 
antagonists and some of them as postsynaptic muscarinic 
agonists. Their ability to improve memory function which has been 
impaired by scopolamine indicate that the compounds according to the 
invention are useful in senile mental decline, senile dementia and 
Alzheimer's disease, especially in the early stages when a proportion of 
cholinergic nerve terminals are intact. In addition the compounds 
according to the invention are, therefore, useful in the therapy of 
confusional conditions in the elderly, myasthenia gravis, 
schizophrenia, mania and glaucoma. 

AN 89:43338 USPATFULL 
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SUMM The compounds according to the invention may therefore be employed as 
selective acetylcholinesterase inhibitors, e.g. for 

the treatment of senile dementia, Alzheimer's disease, Huntington 1 s 
chorea, tardive dyskinesia, hyperkinesia, mania, acute 
confusional disorders, Down's syndrome, myasthenia gravis, 
Friedrich's ataxia and pain. 

AN 92:92789 USPATFULL 

PI US 5166181 19921124 
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CLM What is claimed is: 



7. A method for treating dementia, tardive dyskinesia, hyperkinesia, 
mania or acute confusion disorders comprising administering to 
a host in need of such treatment a therapeutically-ef f ective amount of a 
compound of claim 1 in combination with a therapeutically-ef f ective 
amount of a peripheral cholinergic antagonist. 
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PI 
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AB The title compds . , l-oxa-3, 8-diazaspiro [ 4 , 5] decane-4-ones and 

1, 3, 8-triazaspiro [4 . 5] decane-4-ones and their derivs . , e.g. I (R1,R2.= 
hydroven, methyl; Y - 0, PhN derivs.) and their uses for the treatment of 
dementia, tardive dyskinesia, hyperkinesia, mania, confusion 
disorders and Alzheimer ! s disease are claimed. I are peripheral 
cholinergic antagonists; they enhance cortical 
cholinergic neurotransmission. Thus, 2 , 8-dimethyl-l-oxa-3, 8- 
diazaspiro [4 . 5] decane-3-carboxaldehyde (II) was prepd. starting from 
4-cyano-4- ( trimethylsilyoxy) -1-methylpiperidine in several steps . II 
hydrogen oxalate had activity as muscarinic receptor agonist. 
Spirohydantoin, 3-methyl-l-phenyl-l , 3, 8-triazaspiro [4.5] decane-2, 4-dione 
hydrochloride, had little affinity for muscarinic Ml receptors or 
muscarinic M2 receptors. 

AN 1993:603324 CAPLUS 

DN 119:203324 
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TI Preparation and use of phenylcarbamate cholinergic 

agonists as central nervous agents 
IN Enz, Albert 
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DT Patent 
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AB (S) -3- ( 1-Dimethylaminoethyl) phenyl N-ethyl-N-methylcarbamate (I) and its 
salts are prepd. as long-acting acetylcholinesterase inhibitors which 
selectively affect the cerebral cortex and hippocampus . I and related 
compds. II (Rl = H, lower alkyl, cyclohexyl, allyl, PhCH2; R2 = H, Me, Et, 
Pr; or R1NR2 = morpholino, piperidino; R3 = H, lower alkyl; R4 , R5 = lower 
alkyl) are suitable for transdermal administration. I H tartrate (III) 
(25 .mu.mol/kg) increased the acetylcholine concns . in the striatum, 
cortex, and hippocampus of rats. The effect was max. after 30 min and 
persisted for 4 h. The effect was greater for (-)-III than for (.+-.) -Ill 
and still greater than for (+)-III. The increased acetylcholine levels 
caused an elevation in cerebral dopamine metab. (S)-I was prepd. by 
resoln. of (.+-.) -I with (+) -O, 0 ' -di (p-tolyl ) tartaric acid monohydrate. A 
transdermal dosage form contained (-)-I 20, Eudragit E 100 (hydrophilic 
polymer) 30, Durotack 280-2416 (nonswelling acrylate polymer) 44, and Brij 
97 (plasticizer) 6%; these components were mixed with Me2CO or EtOH, 
spread on aluminized polyester film, and dried. 
ST phenyl carbamate transdermal central nervous agent; acetylcholinesterase 
inhibitor phenyl carbamate; brain cholinesterase inhibitor phenyl 
carbamate 
IT Resolution 

(of phenylcarbamate deriv. ) 
IT Cholinergic agonists 

(phenylcarbamate deriv.) 
IT Down's syndrome 
Hyperkinesia 

(treatment of, with phenylcarbamate deriv.) 
IT Mental disorder 

(Alzheimer's disease, treatment of, with phenylcarbamate deriv.) 
IT Brain, composition 

(cerebral cortex, acetylcholinesterase of, phenylcarbamate deriv. 
inhibition of) 
IT Mental disorder 

(confusion, treatment of, with phenylcarbamate deriv. ) 
IT Nervous system 

(disease, Friedreich's ataxia, treatment of, with phenylcarbamate 
deriv . ) 
IT Nervous system 

(disease, Huntington's chorea, treatment of, with phenylcarbamate 
deriv. ) 
IT Nervous system 

(disease, tardive dyskinesia, treatment of, with phenylcarbamate 
deriv . ) 
IT Brain, composition 

(hippocampus, acetylcholinesterase of, phenylcarbamate deriv. 
inhibition of) 
IT Mental disorder 

(mania, treatment of, with phenylcarbamate deriv.) 
IT Mental disorder 

(senile psychosis, treatment of, with phenylcarbamate deriv.) 
IT Brain, composition 

(striatum, acetylcholinesterase of, phenylcarbamate deriv. inhibition 
of) 

IT 123441-04-3 

RL: BIOL (Biological study) 



(as cholinergic agonist) 

IT 51-61-6, Dopamine, biological studies 

RL: BPR (Biological process); BIOL (Biological study); PROC (Process) 
(metab. of, by brain, phenylcarbamate deriv. effect on) 
IT 9000-81-1 

RL: PROC (Process) 

(of brain regions, phenylcarbamate deriv. inhibition of) 
IT 47358-42-9 

RL: BIOL (Biological study) 

(phenylcarbamate deriv. resoln. with) 
IT 123441-03-2P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of, as cholinergic agonist) 
IT 123441-05-4 

RL: PROC (Process) 
(resoln. of) 



=> 



L157 ANSWER 3 OF 4 CAPLUS COPYRIGHT 2002 ACS 
AN 1992:524362 CAPLUS 
DN 117:124362 

TI Central cholinergic action produces antagonism to ketamine anesthesia 
AU Mimura, M.; Namiki, A.; Kishi, R. ; Ikeda, T.; Miyake, H . ; Iwasaki, H. 
CS Dep. Anesthesiol . , Sapporo Med. Coll., Sapporo, Japan 
SO Acta Anaesthesiol. Scand. (1992), 36(5), 460-2 

CODEN: AANEAB; ISSN: 0001-5172 
DT Journal 
LA English 
CC 1-11 (Pharmacology) 

AB Ketamine sometimes produces posthypnotic emergency reactions, such as 
prolonged hallucination or delirium. In a previous paper, the 
authors showed that physostigmine, an anticholinesterase agent, 
counteracts the manifestation of effects of ketamine at some doses. In 
the present study, the authors investigated the mechanism of the 
antagonistic effect of physostigmine on ketamine anesthesia. At first, 
rats were given ketamine 75 mg/kg. Immediately after the loss of righting 
reflex, the four groups of rats were given one of the three central 
cholinergic agents, physostigmine 0.1 mg/kg, oxotremorine 0.05 mg/kg, 
4-aminopyridine 3 mg/kg, or saline as the control. The sleeping times 
were 10.7, 12.3, 11.4 and 21.2 min, resp. The three cholinergic agents 
antagonized ketamine anesthesia. In the other groups of rats, the central 
anticholinergic agent, 1-hyoscyamine, 0.5 mg/kg, was given s.c. for 
premedication before the above-mentioned procedure. The sleeping times 
were 16.3 min in the physostigmine group, 18.7 min in the oxotremorine 
group and 18.6 min in the 4-aminopyridine group. The sleeping time was 
significantly longer in the premedicated group than in the 
non-premedicated group, in the case of the three central cholinergic 
agents. The sleeping time in the saline group, 20.0 min, was not 
significantly different from that of the control in the non-premedicated 
case. It is, therefore, considered that the central cholinergic action 
produces antagonism to ketamine anesthesia. 
ST ketamine anesthesia central cholinergic agent 
IT Cholinergic agonists 

(central, ketamine anesthesia inhibition by) 
IT Nervous system agents 

(cholinergic agonists, ketamine anesthesia 
inhibition by) 
IT Anesthetics 

(ketamine as, central cholinergic agonists 
inhibition of) 
IT Drug interactions 

(of central cholinergic agonists, with ketamine 
anesthesia) 
IT 6740-88-1, Ketamine 

RL: BIOL (Biological study) 

(anesthesia from, central cholinergic agonists 
inhibition of) 

IT 57-47-6, Physostigmine 504-24-5, 4-Aminopyridine 17360-35-9 
RL: BIOL (Biological study) 

(ketamine anesthesia inhibition by) 
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AB The title compds . , l-oxa-3, 8-diazaspiro [ 4 , 5 ] decane-4-ones and 

It 3, 8-triazaspiro [4 . 5] decane-4-ones and their derivs . , e.g. I (R1,R2 - 
hydroven, methyl; Y = O, PhN derivs.) and their uses for the treatment of 
dementia, tardive dyskinesia, hyperkinesia, mania, confusion 
disorders and Alzheimer's disease are claimed. I are peripheral 
cholinergic antagonists; they enhance cortical cholinergic 
neurotransmission. Thus, 2, 8 -dimethyl- l-oxa-3, 8-diazaspiro [4.5] decane-3- 
carboxaldehyde (II) was prepd. starting from 4-cyano-4- ( trimethylsilyoxy) - 
1-methylpiperidine in several steps. II hydrogen oxalate had activity as 
muscarinic receptor agonist. Spirohydantoin, 3-methyl-l-phenyl-l , 3, 8- 
triazaspiro [4 . 5] decane-2 , 4-dione hydrochloride, had little affinity for 
muscarinic Ml receptors or muscarinic M2 receptors. 

ST muscarinic receptor agonist triazaspirodecane oxadiazaspirodecane prepn; 
hyperkinesia triazaspirodecane oxadiazaspirodecane prepn; tardive 
dyskinesia triazaspirodecane oxadiazaspirodecane prepn; mania 
oxadiazaspirodecane prepn; confusion triazaspirodecane 
oxadiazaspirodecane prepn; mental disorder triazaspirodecane 
oxadiazaspirodecane prepn; Alzheimer triazaspirodecane oxadiazaspirodecane 
prepn; cholinergic agonist triazaspirodecane 
oxadiazaspirodecane prepn; spirohydantoin triazaspirodecane 
oxadiazaspirodecane anticholinergic; neurotransmitter cholinergic 
triazaspirodecane oxadiazaspirodecane prepn 

IT Hyperkinesia 

(treatment of, oxadiazaspiro [4 . 5] decane and triazaspiro [ 4 . 5] decane 
derivs. for) 



IT Mental disorder 

(Alzheimer's disease, treatment of, oxadiazaspiro [ 4 . 5] decane and 

triazaspiro [4 . 5] decane derivs . for) 
IT Mental disorder 

(confusion, treatment of, oxadiazaspiro [ 4 . 5 ] decane and 

triazaspiro [4 . 5] decane derivs. for) 
IT Mental disorder 

(dementia, treatment of, oxadiazaspiro [4 . 5] decane and 

triazaspiro [ 4 . 5] decane derivs. for) 
IT Nervous system 

(disease, tardive 



